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[Title Of The Invention] 

IC package and the manufacturing method thereof 
[Abstract] 

Object: To provide an IC package wherein a bump is integrally formed on a substrate to prevent 
from missing the bump and electrical short in mounting. 

Configuration: The IC package forming the surface mount bump 30 on the substrate 10, wherein a 
conductive or electronic insulating paste 20 is filled in a through hole transparently formed through 
the thickness of substrate 10, and the bump 30 is formed by integrally solidifying the paste 20 with 
the paste 20 filled in the through hole by projecting in the hemisphere shape from one end of the 
through hole, and conductive layers 22 such as copper plating is deposited and formed on the 
surface of the hemisphere-shaped bump 30. 

[Scope Of Claim For A Patent] 

[Claim 1] The IC package forming the surface mount bump on the substrate, wherein a conductive 
or electronic insulating paste is filled in a through hole transparently formed through the thickness 
of substrate, and the bump is formed by integrally solidifying the paste with the paste filled in the 
through hole by projecting in the hemisphere shape from one end of the through hole, and 
conductive layers such as copper plating is deposited and formed on the surface of the hemisphere- 
shaped bump. 
[Claim 2] 

The IC package forming the surface mount bump on the substrate, wherein a conductive paste is 
filled in a hole transparently formed through the thickness of substrate, and the conductive paste is 
formed by integrally solidifying the paste filled in the hole by projecting in the hemisphere shape 
from one end of the hole. 
[Claim 3] 

The IC package described in the claim 2, wherein the conductive paste has soldering characteristic. 
[Claim 4] 

The IC package described in the claim 2, wherein the conductor plating layer such as copper layer 
is deposited and formed on the surface of the bump in the hemisphere shape formed by the 
conductive paste. 
[Claim 5] 

The IC package described in the claim 1 or 2, wherein the substrate is a type of multi-chip which 
multiple IC chips can be mounted. 
[Claim 6] 

The IC package described in the claim 1, 2 or 5, wherein the substrate is a multilayer substrate 



having multiple inner layer wiring patterns. 
[Claim 7] 

The IC package described in the claim 6, wherein the terminator of the wiring pattern to connect 
the IC chip is multiply formed. 
[Claim 8] 

The IC package described in the claim 1, 2 or 4, wherein a land having larger dimension than the 
bump is set on the base portion of the hemisphere-shaped bump. 
[Claim 9] 

The IC package described in the claim 1, 2, 5, or 6, wherein a thermal via is set in the IC chip 
mounting range of the substrate. 
[Claim 10] 

The IC package described in the claim 1, 2, 5, or 6, wherein a thermal via filled the same paste 
with the paste formed the connection terminal in the through hole formed transparently in the 
substrate or a hole is set in the IC chip mounting range of the substrate. 
[Claim 11] 

A manufacturing method of the IC package forming the surface-mount bump on the substrate, 
comprising; 

transparently setting the hole for forming the through hole toward the thickness of the substrate in 
accordance with the position of the planar arrangement of bump formed in the substrate, 
forming the bump by integrally solidifying the paste with the paste in the hole by filling the paste 
in the hole and projecting the paste in the hemisphere shape from one end of the hole. 
[Claim 12] 

A manufacturing method of the IC package forming the surface-mount bump on the substrate, 
comprising; 

transparently setting the hole for forming the through hole toward the thickness of the substrate 
deposited and formed the copper foil on both surfaces, 
plating the through hole, 

forming the land in accordance with the potion of the above hole by etching the one surface of the 
substrate, 

projecting the conductive paste in the hemisphere shape from one end of the through hole by filling 

the conductive paste in the through hole, 

forming the bump by solidifying the conductive paste, 

setting the conductive plating layer such as copper plating on the surface of the bump by 
electroplating, 

forming the predetermined wiring pattern by etching the other side of the substrate from the land 
forming surface. 

[ 

[Claim 13] 

The manufacturing method of the IC package described in the claim 12, comprising; 

using the paste which is easy to precipitate the electroless plating film as a substitute for the 

conductive paste, 

forming the through hole and the bump, 

setting the electroless conductive layer on the surface of the bump by electroless plating, 



applying the conductive plating layer by electroplating. 
[Claim 14] 

The manufacturing method of the IC package forming the surface-mount bump on the substrate, 
comprising; 

transparently setting the hole for forming the through hole toward the thickness of the substrate 
deposited and formed the copper foil on both surfaces, 
plating the through hole, 

forming the land and the wiring pattern in accordance with the potion of the above hole by etching 
the one surface of the substrate, 

projecting the paste in the hemisphere shape from one end of the through hole by filling the paste 
which is easy to precipitate the electroless plating film in the through hole, 
forming the bump by solidifying the paste, 

setting the conductive plating layer on the surface of the bump by electrolessplating. 
[Claim 15] 

The manufacturing method of the IC package forming the surface-mount bump on the substrate, 
comprising; 

transparently setting the hole for forming the through hole toward the thickness of the substrate 
deposited and formed the copper foil on both surfaces, 

forming the land in accordance with the position of the hole by etching the one surface of the 
substrate, 

projecting the conductive paste in the hemisphere shape from one end of the through hole by filling 
the conductive paste in the hole, 

forming the bump by solidifying the conductive paste, 

depositing and setting the conductive plating layer on the surface of the bump by electroplating, 
forming the predetermined wiring pattern by etching the opposite surface of the substrate from the 
surface formed the land. 
[Claim 16] 

The manufacturing method of the IC package forming the surface-mount bump on the substrate, 
comprising; 

transparently setting the hole for forming the through hole toward the thickness of the substrate 
deposited and formed the copper foil on both surfaces, 

forming the land and the wiring pattern in accordance with the position of the hole by etching the 
both surfaces of the substrate, 

projecting the conductive paste in the hemisphere shape from one end of the through hole by filling 
the conductive paste which is easy to precipitate the electrolessplating film in the hole, 
forming the bump by solidifying the conductive paste, 

applying the conductive plating layer on the surface of the bump by electrolessplating. 
[Claim 17] 

The manufacturing method of the IC package forming the surface-mount bump on the substrate, 
comprising; 

transparently setting the hole for forming the through hole toward the thickness of the substrate 
deposited and formed the copper foil on both surfaces, 
plating the through hole, 



forming the land and the wiring pattern in accordance with the hole by etching the both surfaces of 
the substrate, 

projecting the conductive paste in the hemisphere shape from one end of the through hole by filling 
the conductive paste having soldering characteristics in the through hole, 
forming the bump by solidifying the conductive paste. 
[Claim 18] 

The manufacturing method of the IC package forming the surface-mount bump on the substrate 
described in the claims 11, 12, 13, 14, 15, 16 or 17, comprising; 

transparently setting the hole for forming the connection terminal toward the thickness of the 
substrate deposited and formed the copper foil on both surfaces, and the hole for forming the 
thermal via in the mounting range of the IC chip, 

forming the connection terminal and the thermal via by filling the paste having good thermal 
conductivity in the hole for forming the connection terminal and the thermal via. 
[Claim 19] 

The manufacturing method of the IC package plating the bump with nickel, silver, gold described 
in the claims 11, 12, 13, 14, 15, 16 or 17, comprising; 

[Detailed explanation of the invention] 
[ 0001 ] 

[Technical Field] this invention is related to the IC package that a hemisphere bump was set up 
in the circuit board about the IC package and that production method in detail as a contact button, 
and that production method. 

[ Prior Art ] 

[ 0002 ] 

Recently, the IC package whose reliability is high is asked with the miniature and the multiple pins 
caused by the rapid speed-up of the IC and high performance. On the other hand, various packages 
such as PGA, TAB, QFP, BGA are developed. However, there was a problem in the usual IC 
package in the manufacture costs and the multiple pins. 

[Problems to be solved ] 

[ 0003 ] 

Though multiple pins are comparatively easy, for example there is a problem to cost manufactures 1 
costs in the above PGA from standing a pin on the circuit board. And, TAB must form the wiring 
pattern of the connection part in full detail because it can be connected only on the connection of 
the circumference though it is favorable from inner bonding by the collective bonding as for 
manufactures' costs. And, there is a problem to make it. And, there is a problem that there is a 
means only to make a pace of the pin small if the outside dimension of the package is enlarged and 
that multiple pins are restricted in QFP when multiple pins are taken because a position of 
establishment of the contact button is limited only to periphery connection part of the package. 

[0004] Moreover, BGA is that it lacks a solder ball at the time of the handling that a solder ball 
is crushed at the time of mounting and it is likely to short-circuit though a solder ball is used as a 
contact button and it can work for multiple pins suitably from making the whole of the circuit 
board surface the establishment space of the contact button. There was a problem to fix a solder 
ball after an IC bonding and a plastic seal were stopped from that being here. 



[0005] Though the IC package of this application forms a bump as well as the BGA package in 
the circuit board and it is, there is a way of installing the plastic bowl which plating was given to 
except for the thing which fixed the above solder ball as a method which forms a bump in the 
circuit board, too. However, there was a problem that handling was complicated in the package 
which fixed the ball formed by another body like before from dealing with an extremely little part, 
the union strength of the ball becoming insufficient. 

[0006] And, calorific value is big by the recent IC with the above multiple pins and the 
miniaturization caused by high performance-ization. Because of that, heat dissipation of the IC 
package causes a trouble. How to set up the way of installing fin for the radiation and thermal beer 
is as a method which improves heat dissipation of the IC package. In this, how to install radiation 
fin can get effect on radiation comparatively easily, it is used with the blower module together, 
though there is an advantage to get higher effect on radiation, suitable size is necessary for 
radiation fin, therefore, the miniaturization of the IC package and light pattern-ization It is 
obstructed. And, when a cooling device is set up as another part, the problem to be has the 
miniaturization of the machine. And, when thermal beer was set up, it was hard to set up just under 
of the IC chip, and there was a problem therefore not to do effective heat dissipation in the method 
so far. 

[0007] You should dissolve these problems that that purpose place circuit board bump unity 
circuit board bump mounting imprudence mounting circuit board. I try to provide the production 
method of the IC package to manufacture the IC package which a thing is made in, and this IC 
package suitably. 

[ 0008 ] 

[ The means to solve the problem ] This invention has the next composition to attain the above 
purpose. In other words, through hole which transparently in the thickness direction of the above 
circuit board in the IC package that a bump for surface mounting was formed in the circuit board 
and which is formed is filled with paste of the electric insulation, the electrically conductive, and 
the above paste projects in the hemisphere form-shaped from one end of the above through hole, 
the above through hole. It becomes solidified in paste that it was filled in, and the unity, and a 
bump is formed, and the matter that a conductor metal skin such as copper plating was formed on 
the surface of the bump of the hemisphere form as to deposit is made characteristics. Moreover, the 
matter that the hole which transparently in the thickness direction of the above circuit board and 
which is formed is filled with conductive paste, and the above conductive paste projects in the 
hemisphere form-shaped from one end of the above hole, and solidified-ization is formed by 
conductive paste that it was filled in the above hole, and unity and it is is made characteristics. 
And, the above conductive paste is desirable in the point which can be mounted as it is by 
soldering without forming a conductor metal skin for the bump when it has soldering. And, the 
matter that a conductor metal skin such as copper plating was formed on the surface of the bump of 
the hemisphere form formed by the above conductive paste as to deposit is made characteristics. 
And, the matter that the above circuit board is the thing of the multi-chip type which more than one 
IC chip is carried on and which was made possible is made characteristics. And, it is desirable to 
use the multiple layer circuit boards which have a layer wiring pattern in the plural in the above 
circuit board in the point which can form the product of the use variously. And, it is desirable that 
an IC chip and the terminal part of the wiring pattern to connect it were formed by multiple steps 



in the point which multiple pin formation is made easily in. And, the matter that the land of the big 
diameter was set up is made characteristics in the base part of the hemisphere bump more than a 
bump. And, thermal beer is desirable by the thing that it is set up in the IC chip loading range of 
the above circuit board in the point to improve heat dissipation of the IC package effectively. And, 
the matter that the thermal beer that it was filled with the same paste with paste to form the above 
connection terminal in through hole that a circuit board transparently, or the inside of the hole was 
set up is made characteristics in the IC chip loading range of the above circuit board. 

[0009] Moreover, it transparently a hole for through hole formation in accordance with a 
position of plane arrangement of the bump to form it in the above circuit board in the production 
method of the IC package that a bump for surface mounting was formed in the circuit board in the 
thickness direction of the circuit board, and it is filled with paste in the above hole, and paste in the 
hemisphere form-shaped from one end of the above hole is made to project, and the matter that a 
bump is formed by making unity make paste solidified with paste inside the hole is made 
characteristics. Moreover, it transparently a hole for through hole formation in the thickness 
direction of the circuit board that deposit formed copper foil on both sides, and through hole 
plating is given, and etching does the single side of the above circuit board, and is fitted to a 
position of the above hole, and land is formed, and through hole is filled with conductive paste, 
from one end of the above through hole, hemisphere The above conductive paste is made to project 
in the form, and the above conductive paste is made to become solidified, and a bump is formed, 
and electrolytic plating is given, and a conductor metal skin such as copper plating is set up on the 
surface of the above bump, and etching does a circuit board side opposite, and the matter that a 
fixed wiring pattern is formed with the characteristics as for the above land formation side. And, in 
the production method of the above IC package, after it for the above conductive paste and through 
hole was formed by using paste to separate an electroless plating film often and a bump was 
formed, electroless plating is given, and an electrolysis-less conductor metal skin is set up on the 
surface of the above bump, and it is the next, electrolytic plating depends, and the matter that the 
one with thickness has a conductor metal skin is made characteristics. Moreover, it transparently a 
hole for through hole formation in the thickness direction of the circuit board that deposit formed 
copper foil on both sides in the production method of the IC package that a bump for surface 
mounting was formed in the circuit board, and through hole plating is given, and etching does both 
sides of the above circuit board, in a position of the above hole, together, land and wiring form a 
turn, and fill it with paste to separate an electroless plating film in the above through hole often, 
and make the above paste project in the hemisphere form-shaped from one end of the above 
through hole, and make the above paste become solidified, and form a bump, and set up a 
conductor metal skin on the surface of the above bump by the electroless plating characteristics are 
taken. Moreover, it transparently a hole for through hole formation in the thickness direction of the 
circuit board that deposit formed copper foil on both sides, and etching does the single side of the 
above circuit board, and land is formed in accordance with a position of the above hole, and filled 
with conductive paste in the above hole, and it projects in the hemisphere form-shaped from one 
end of the above through hole the above conductive paste. The above conductive paste are made to 
become solidified, and a bump is formed, and electrolytic plating is given, and deposit forms a 
conductor metal skin on the surface of the above bump, and etching does a circuit board side 
opposite, and the matter that a fixed wiring pattern is formed is made characteristics as for the 



above land formation side. Moreover, it transparently a hole for through hole formation in the 
thickness direction of the circuit board that deposit formed copper foil on both sides, and etching 
does both sides of the above circuit board, and land and a wiring pattern are formed in accordance 
with a position of the above hole, and it is filled with conductive paste to separate an electroless 
plating film in the above hole often, of through hole The above conductive paste is made to project 
in the hemisphere form-shaped from one end, and the above conductive paste is made to become 
solidified, and a bump is formed, and the matter that the one with thickness has a conductor metal 
skin on the surface of the above bump by the electroless plating is made characteristics. Moreover, 
it transparently a hole for through hole formation in the thickness direction of the circuit board that 
deposit formed copper foil on both sides, conductive paste to give through hole plating and for 
etching to do both sides of the above circuit board to form land and a wiring pattern in accordance 
with a position of the above hole and to have soldering in the above through hole It is filled with, 
and the above conductive paste is made to project in the hemisphere form-shaped from one end of 
through hole, and the above conductive paste is made to become solidified, and the matter that a 
bump is formed is made characteristics. Moreover, it transparently a hole for the thermal beer 
formation with transparently a hole for the connection terminal formation in the thickness direction 
of the circuit board that deposit formed copper foil on both sides in the loading range of the IC 
chip, and a hole for the above connection end child formation and a hole for the above thermal 
beer formation are filled with good paste of the heat conduction, with the contact button The 
matter that thermal beer together is formed is made characteristics. And, the matter that protection 
plating such as a nickel plate, silver-plating and gold-plating is given to the above bump is made 
characteristics. 

[Overview of the invention] 

[ 0010 ] 

A hemisphere bump is formed on the circuit board side, and the IC package which affects this 
invention is the product which made a surface mount possible, and makes the matter that and it 
was made to project in the hemisphere form from the circuit board side and it was formed 
characteristics as for having formed a bump in the circuit board and the unity. The production 
method of the IC package which affects this invention makes the matter that a hole for through 
hole formation is made in the circuit board and the bump of the hemisphere form is formed by 
filling it with paste in the hole characteristics. And, paste to use can be the thing of the electric 
insulation that it may have electrically conductive. 

[OOll] From the circuit board side, in the hemisphere form-shaped, bump, it is made to project, 
the hole which a screen set up in the circuit board in the way of printing it and so on, or through 
hole (The term of through hole is used with thought of the thing which has an electrical continuity.) 
inside is filled with paste, from the hole or one end of through hole, paste, fixed quantity. It tries to 
begin to do, and it is formed in the hemisphere form due to the prudence of paste and the action of 
the surface tension. 

[0012] It becomes the element that the viscosity of paste to use when it is filled with paste like 
this in the hole and a hemisphere form is taken and chixobility are important. For example, paste 
flows by the side, and stands up, and a form stops being formed when it becomes paste becomes 
sharp from through hole and projects and chixobility is too low when chixobility is too high. As for 
the bump to do like this and to form it, each person's size and height must become uniform. It is 



because a reliable connection in case of mounting can't be done any more when the height 
dimension of the bump and so on isn't uniform. The above is taken, and an end is connected to the 
wiring pattern that it was formed on the circuit board side except for through hole which formed a 
bump, and continuity has a hemisphere bump and a wiring pattern electrically in the part of 
through hole, and a surface mount becomes possible. 

[0013] It is filled with paste as it is, and formed as a method which forms a hemisphere bump 
without giving through hole plating after a hole for through hole formation is formed in the way of 
filling it with paste and the circuit board after a hole for through hole formation is set up in the 
circuit board and through hole plating is given. There is a method to do. The close adhesion with 
the inside and the metal skin of the hole turns good, and there is an advantage that the sealing 
performance of the package improves when through hole plating is given to the close adhesion 
with the inside and paste of the hole for through hole formation causing a trouble when through 
hole plating isn't given. And, when through hole plating is given, there is an advantage to be an 
electrical continuity in the part of through hole. And, because continuity has it electrically in the 
metal skin of the inside of through hole when through hole plating is given, it is possible that paste 
of the electric insulation is used for the substitute for conductive paste. It is decided that paste of 
this place composes the core part which holds the form of the hemisphere bump. 

[0014] After a hemisphere bump is formed, it is good to form a conductor metal skin such as 
copper plating layer on the surface of the hemisphere part of the bump. It improves the sealing 
performance of through hole, and there is action to prevent moisture absorption of the IC package 
in making the action which reinforces a bump, and soldering on the edge of mounting possible in 
this conductor metal skin. 

[0015] The above conductor metal skin can be formed by the electrolytic plating or the 
electroless plating. Because a bump and an electrical continuity must be taken when electrolytic 
plating is given, it is to include it with the production process which forms a wiring pattern and so 
on, and you must choose electrolytic plating and electroless plating. You have only to use paste to 
separate an electroless plating film often in that case because it must try when electroless plating is 
used so that a plating film is formed selectively only in the necessary place. A conductor plating 
film can be formed selectively by using paste to separate an electroless plating film often only in 
the necessary place. Electroless plating can be used even if the ground work which the electrical 
continuity to give electrolytic plating is taken in should be plated. 

[0016] paste which it had soldering except for the thing which had the above electrically 
conductive or electric insulation in more can be used as paste for hemisphere bump formation to 
use by this invention. There is an advantage to mount it as it is by soldering without setting up the 
above conductor metal skin on the surface of the hemisphere bump when paste to have soldering is 
used. Moreover, thermal beer for heat dissipation is formed by using paste to have better heat 
conduction as paste for the hemisphere bump formation in the circuit board, and it can try so that it 
improves heat dissipation of the package, too. 

[0017] Because a hole for through hole formation that according to the production method of 
the IC package which affects this invention, it was set up in the circuit board is filled with paste 
and a bump is formed, it is different from the way of connecting the solder ball formed by another 
body like before with the circuit board, a circuit board and unity can form a bump, bump The thing 
which it lacks from the circuit board can be prevented. Therefore, after an IC bonding or a plastic 



seal is stopped like before, it doesn't need to take the production process to connect a solder ball, 
and it can be provided as the finished goods of the IC package. It becomes possible by this that the 
manufacture of the semiconductor device is made easy. 

[0018] And, because a contact button is formed as a hemisphere bump, the occurrence of the 
electric imprudence can be prevented effectively at the time of mounting. And, a bump can prevent 
it from because it is formed by the core which made paste solidified in the hemisphere form, 
having keep forming and a bump's being crushed sometimes in case of mounting. 

[0019] The circuit board material of the IC package which affects this invention and are done, 
and the material which has electric insulation can be applied widely. Generally, the glass epoxy of 
the heat-resistance which strange sex made do a glass epoxy or BT resin and polyimide or the 
thing which made epoxy resin mix with these is suitable. And, it is possible that a ceramic 
substrate is used for the substitute for the plastic circuit board, too. Moreover, the circuit board 
which composes the IC package which affects this invention isn't limited to single layer, and the 
multiple layer circuit boards which have more than one wiring patterned layer can be used, too. 
And, it can be applied even if it faces the circuit board of the multi-chip type which more than one 
IC chip is carried on. Moreover, as for a circuit board as well and so on to combine with the circuit 
board which attached heat spread, and the tape career and to use, it can be applied. 

[Embodiment] 

[ 0020 ] 

It explains about the suitable example about the IC package which affects according to this 

invention, and that production method with the accompanying drawing. 

A (example 1) figure 1 - a figure 6 show the first example of the production method of the IC 

package which affects this invention. This execution example is the example which forms a 

hemisphere bump by using conductive paste. For example CLX-204 (manufactured by Tamura 

factory), MDP-800 and 900 (Mitsui Toatsu Chemicals, Inc. company) can be used as conductive 

paste. 

[0021] A hole expires in the circuit board 10 that deposit formed copper foil 12 on both sides 
first, and processing is given, and a figure 1 shows the condition that a hole 14 for through hole 
formation is formed. The fixed number forms a hole 14 in accordance with the plane arrangement 
of the bump to set it up in the circuit board 10. Only one hole 14 is shown in the figure in 
explanation. 

[0022] A metal skin 16 is set up in the wall side in the hole 14, and a metal skin 16 is formed 
with forming through hole 15 on the surface of copper foil 12 next by through hole plating, (figure 
2) So that continuity may make it do the bump to form it with the wiring pattern to form it at the 
surface of the circuit board 10 at the bottom of the circuit board 10 electrically in this metal skin 
16. After electrolysis-less copper plating is given, electrolytic copper plating is given, and through 
hole plating is done. 

[0023] Single side etching is given to the bump formation side of the circuit board 10, and land 
18 is formed in accordance with the position of each person's through hole 15 next. Land 18 makes 
a plane form a circle, and it is less formed in the big diameter than the diameter size of the bump to 
form it. (figure 3) 

[0024] Fixed quantity is made to push out conductive paste 20 from the bottom edge part of 
through hole 15, and through hole 15 the inside is filled with conductive paste 20 from the top of 



the circuit board 10 next. A figure 4 shows the condition that through hole 15 the inside is filled 
with conductive paste 20. conductive paste 20 that it is pushed out from the bottom edge of 
through hole 15 projects in the hemisphere form under the land 18 due to the prudence and the 
action of the surface tension. After it is filled with conductive paste 20, it is heated, and conductive 
paste 20 is made to become solidified, and a hemisphere department 20a is formed at the bottom of 
the circuit board 10. 

[0025] It is the next, and the end face of upper conductive paste 20 of through hole 15 is 
ground, and levels. Next, electrolytic copper plating is given, and copper metal skin 22 is set up in 
the exposure side of conductive paste 20 of the appearance of the hemisphere department 20a of 
conductive paste 20 and the surface of the circuit board 10 and the surface of the metal skin 16. 
(figure 5) 

[0026] Single side etching is given against the conductor layer set up at the surface of the 
circuit board 10, and a wiring pattern 24 is formed next. A wiring pattern 24 is formed by this at 
the surface of the circuit board 10, and a wiring pattern 24 and a bump at the bottom of the circuit 
board 10 are done electrically as to the continuity. 

[0027] A figure 6 shows the condition that protection plating 26 such as a nickel plate and gold- 
plating is set up in the bump and the surface of the wiring pattern 24 after the above process. 
Contour processing is given, and an IC package is made a product after this. 

[0028] The IC package of this execution example is different from the product which formed a 
bump by using the usual solder ball and so on, and through hole 15 is filled with conductive paste 
20, and the points that a circuit board 10 and a hemisphere bump are formed by unity by having 
formed it are characteristics. Though copper metal skin 22 was set up in the appearance of the 
hemisphere department 20a of conductive paste 20 with an example, through hole 15 is sealed up, 
and it has the action to improve the sealing performance of the IC package to get the action which 
reinforces a hemisphere bump, and soldering at the time of mounting in this copper metal skin 22. 

[0029] Land 18 was formed in the big diameter from the hemisphere department 20a, and 
copper metal skin 22 was made to become a step form in a position of a base part of the bump with 
an example. The one made a step form like this is more effective in the reinforcement of the 
hemisphere bump. And, a figure 10 is the example that the diameter of the bump and the diameter 
of the land 18 were made not to form a step as the same size in the base part of the bump. 

[0030] Though electrolytic copper plating was given and copper metal skin 22 was set up, and 
or the metal skin of the different kind can be formed by the above execution example in several 
layers it is possible that conductor plating besides the nickel plate, the silver-plating and the gold- 
plating and so on is used except for copper plating, too. 

[0031] Still, though conductive paste was used as paste to fill through hole 15, you may use 
paste to have the nature which often separates electrolysis-less copper with the electrically 
conductive by the above execution example. When this paste is used, it is based on the same 
method of manufacture as the above execution example. But, the one with thickness has copper 
metal skin in this case by electrolytic copper plating after the nature of paste to separate 
electrolysis-less copper often was used and electrolysis-less copper plating was given first and the 
ground work layer of electrolytic copper plating was formed when copper metal skin is formed for 
the bump. Even if this method is conductive paste, electrolysis-less copper is separated in the case 
that it is hard to form, and there is an advantage that the one that copper metal skin was set up can 



form copper metal skin securely as to deposit copper metal skin. It isn't limited to copper plating, 
and electroless plating such as a nickel plate and silver-plating can be used, and you have only to 
choose the material which often separates this electroless plating film as an electroless plating as 
paste to form a bump. 

[0032] The sectional side view of the IC package that a hemisphere bump 30 was formed in the 
circuit board 10 and a figure 8 show a bottom plan view in the figure 7. The loading hole 32 which 
carries an IC chip in the center of the bottom of the circuit board 10 is formed, and an illustration 
example forms a hemisphere bump 30 with a product in cavity down form in the surroundings of 
the loading hole 32. 

[0033] A figure 9 shows the semiconductor device which carried an IC chip 34 on the IC 
package that a hemisphere bump 30 was formed. This semiconductor device is composed by the 
multiple layer circuit boards that a circuit board 10 has a layer wiring pattern 35 in the plural. The 
case that the product layer does the circuit board which has a layer wiring pattern in the plural like 
this and it is formed is general by the IC package of the surface mounting type to form it by the 
plastic circuit board. When the circuit board which formed it like this by the product layer body is 
used, through hole is set up in the circuit board as well as the above execution example, and 
through hole is filled with conductive paste 20, and an IC package can be manufactured by 
forming a hemisphere bump 30. The terminal part of the wiring pattern to connect it by the IC chip 
and the wire bonding is formed with an example of this IC package in the multiple steps. It can 
work for multiple pins by forming it like this in the multiple steps. 

[0034] It is connected with a wire bonding and so on, and a plastic seal stops an IC chip 34, and 
a semiconductor device is taken as for the inside layer wiring pattern 35 and the IC chip 34. 36 is a 
seal ih plastic, through hole was set up at the bottom of the loading hole as well, and filled with 
conductive paste 20, and thermal beer was set up with an illustration example. 

[0035] This execution example is a method to manufacture by using the plastic paste to separate 
electrolysis-less copper often though a hemisphere bump was formed by the (example 2) above 
execution example by using conductive paste. And, paste that palladium, copper, and so on were 
added can be used as a plastic paste to separate electrolysis-less copper often. The production 
method of the IC package with this execution example is explained in accordance with the figure 
11 - the figure 14. 

[0036] First, it transparently a hole for through hole formation in the circuit board that deposit 
formed copper foil on both sides, and through hole plating is given, (figure 11) 
Next, both sides etching is given to a circuit board 10, and land 42 is formed in one surface of the 
circuit board 10 in the wiring pattern 40 and the other aspect, (figure 12) 

Next, a hole for through hole formation that it was set up in the circuit board 10 is filled with the 
plastic paste 44, and a hemisphere department 44a is formed by using the plastic paste 44 to 
separate electrolysis-less copper often in the land 42 by the same method as the example 1. (figure 
13) 

[0037] Electrolysis-less copper plating is given, and copper metal skin 46 is set up in the 
appearance of the hemisphere department 44a and the wiring pattern 40 next, (figure 14) Because 
it is easy to separate, electrolysis-less copper is separated selectively only in the bump and the part 
of the wiring pattern 40, and a plastic paste 44 can cover electrolysis-less copper plating as the 
figure by copper metal skin 46. 



Next, protection plating such as a nickel plate and gold-plating is given to the appearance of 
copper metal skin 46, and a product is taken. 

[0038] Copper metal skin 46 can be set up suitably with this execution example by using resin 
paste 44 that electrolysis-less copper is often separated by the electrolysis-less copper plating. In 
this case, copper metal skin 46 has the one with thickness only by the electrolysis-less copper 
plating. After a wiring pattern 40 is formed in advance, electroless plating is suitable like this 
execution example in case of the way of setting up a plating film. It isn't limited to copper plating, 
and electroless plating except for this is available as an electroless plating. In that case, paste has 
only to use what often separates an electroless plating film. 

[0039] It is different from the example 1 in case of this execution example, and there is an 
advantage to form a wiring pattern 40 and land 42 with an etch process of 1 time. And, electrically 
conductive isn't specially required by the plastic paste to separate electrolysis-less copper to use 
with this execution example often, and it can use even if it is the thing of the electric insulation. 

[0040] This execution example is the way of omitting through hole plating and manufacturing it 
with each execution example of the (example 3) above though through hole plating is given after 
all the holes for through hole formation are set up in the circuit board. The production method of 
this execution example is shown in the figure 15 - the figure 18. 

[0041] First, a hole 14 for through hole formation is formed in the circuit board 10 that deposit 
formed copper foil 12 on both sides, and land 18 is formed on the bump formation side of the 
circuit board 10 by the single side etching, (figure 15) 

Next, a hole 14 is filled with conductive paste 20, and a hemisphere department 20a is formed, 
(figure 16) 

Next, electrolytic copper plating is given, and copper metal skin 22 is set up in the surface of the 
hemisphere department 20a and the surface of copper foil 12. (figure 17). 
Next, single side etching has a metal skin at the surface of the circuit board 10, and a wiring 
pattern 40 is formed, (figure 18) 

[0042] It does like this, and it can get the IC package which has a hemisphere bump without 
giving through hole plating. It is formed on earth, and a circuit board and a hemisphere bump 
become these IC packages, too. As for the hemisphere bump and the wiring pattern 40 at the 
surface of the circuit board 10, continuity has it electrically through conductive paste 20 of through 
hole 15. 

[0043] It is the example except that (example 4) through hole plating is omitted and 
manufactured. Land and a wiring pattern are formed with this execution example by both sides 
etching after it transparently a hole for through hole formation in the circuit board that deposit 
formed copper foil. 

Next, it has electrically conductive in the hole for through hole formation, and it is filled with the 
plastic paste to separate electrolysis-less copper often, and a bump is formed. 
Next, electrolysis-less copper plating is given and manufactured by deposit's forming copper metal 
skin selectively in the bump and the wiring pattern. 

[0044] Though electrolysis-less copper plating was used, it isn't limited to the electrolysis-less 
copper plating, and other electroless plating can be used with this execution example by using the 
plastic paste to separate an electroless plating film often. There is an advantage to simplify 
production process with a production method of the above execution example 3 and the example 4 



from omitting through hole plating. A bump can be reinforced by covering a bump as well as the 
case by the example of the point by copper metal skin, and the IC package which it can get by 
these examples can get soldering and the sealing performance of through hole, too. And, there is a 
disadvantage that electric resistance is big in conductive paste in comparison with the metal skin 
by through hole plating though a bump and a wiring pattern are connected electrically in these 
examples 3, the case by 4 by conductive paste that through hole was filled. 

[0045] The example which conductive paste that (example 5) soldering is possible is used for is 
shown. Both sides etching is given to a circuit board, and land and a wiring pattern are formed 
with this execution example after it transparently a hole for through hole formation in the circuit 
board that deposit formed copper foil on both sides of and through hole plating is given. 
Next, through hole is filled with conductive paste to have soldering, and a hemisphere bump is 
formed, and an IC package is taken. 

[0046] The construction of the IC package which it could get in the figure 19 by the method of 
this execution example is shown. It has an IC package filled, and the hemisphere department 50a 
of the bump doesn't have it covered in the plating layer and so on, and conductive paste 50 to have 
electrically conductive and soldering in through hole becomes the form that it is exposed as it is in 
the outside. The IC package which it can get by the method of this execution example can be 
mounted as it is by soldering, and there is an advantage not to need to set up copper metal skin for 
the bump in it. 

[0047] Still, the land 18 of the big diameter is formed by a bump base part as well as the 
example which was above mentioned in case of the IC package as well made by the method of this 
example more than a bump diameter. And, you may give protection plating such as a nickel plate 
and gold-plating in case of this execution example as well for the protection of the bump. 

[0048] It is the way that through hole plating was omitted with the example which conductive 
paste that (example 6) soldering was possible was used for. After it transparently a hole for through 
hole formation in the circuit board that deposit formed copper foil on both sides of, both sides 
etching is given to a circuit board, and land and a wiring pattern are formed with this execution 
example. 

Next, a hole for the above through hole formation is filled with conductive paste to have 
electrically conductive and soldering, and a hemisphere bump is formed, and an IC package is 
taken. 

[0049] The construction of the IC package which it could get in the figure 20 by the method of 
this execution example is shown. It is filled, and formed on earth, and the wiring pattern 52 which 
has etching and which is is formed by through hole by the IC package of this execution example at 
the surface of the circuit board 10 conductive paste 50 the circuit board 10 and the bump copper 
foil . The points that composition is very much simplified are characteristics by the IC package 
which it can get by the method of this execution example. Because it has soldering, conductive 
paste 50 can be mounted as it is by soldering. 

[0050] Though through hole was filled with paste and a bump was formed in the circuit board 
and the unity, the heat conduction of paste to fill through hole is used, and it is possible with each 
execution example of the (example 7) above that an IC package with the thermal beer which makes 
an efficient heat dissipation possible is formed, paste to contain metal powder such as copper and 
silver can be used as conductive paste to have good heat conduction. 



[0051 ] A figure 21 shows the example that the IC package formed by using good conductive 
paste 60 of the heat conduction was carried on the motherboard. An IC package has the thermal 
beer 62 set up at the bottom of the loading hole of the hemisphere bump 60a as a contact button 
and the IC chip 34. Thermal beer 62 is formed in the same method as the case that a hemisphere 
bump as a contact button was formed in the same way when it explained with each execution 
example of the above. In other words, through hole for the thermal beer formation is set up in the 
IC chip loading part except for through hole for the connection terminal formation, and this 
through hole is filled with conductive paste 60, and a bump is formed. After that, processes the 
surface of the circuit board 10, and it can expose the top end side of the thermal beer 62 by 
forming a loading hole on the loading side of the IC chip 34, and an IC chip 34 can be connected to 
the thermal beer 62 directly. 

[0052] A shield layer, 72 are the heat conductive layers of the motherboard with 64 with the 
overcoat of the motherboard and 66 with the pad for the connection and 68 with prepreg and 70 by 
the figure 21. It is connected by a pad 66 for the connection, and it has an IC package connected to 
the heat conductive layer 72 of the motherboard the hemisphere bump 60a the thermal beer 62. A 
heat dissipation from the IC chip 34 is made by this efficiently through the thermal beer 62 with an 
IC package and a motherboard being connected electrically. Because it is connected to the IC chip 
34 directly, as for the thermal beer 62 set up in the IC package of this execution example, it 
becomes possible that heat is make to dissipation efficiently from the IC chip 34. The production 
method of the IC package which has thermal beer by this method is a very effective method in the 
point which can form it at the same time with the contact button the thermal beer, too. 

[0053] Of course it is still possible that a contact button and thermal beer are formed as another 
method with the above method at another process, too. In other words, thermal beer is formed by 
using prepreg to have multiple layer product layers, and you may try to form a contact button by 
forming a bump in accordance with the above method in the rear process. Like this, as for the same 
thing, the quality of the material of the part of the bump to form thermal beer to set up in the IC 
chip loading range, and a contact button doesn't necessarily limit it. 

[0054] A figure 22 and a figure 23 show the state that an IC package was mounted on the 
printed circuit board 74 with solder 76 in the illustration which showed the state of the connection 
part in an edge to mount some IC packages the hemisphere bump 78 is the pad for soldering set up 
on the surface of the printed circuit board 74. It is when there is much amount of solder 76 in the 
figure 23 when there is a little amount of solder 76 in the figure 22 touches a pad 78 for soldering 
on that apex side, and solder 76 sticks to the meniscus-shaped in the surroundings of part as for the 
hemisphere bump. When a contact button is a hemisphere form like this, solder 76 pulls it from the 
outside to our part of the hemisphere bump, and solder 76 is prevented from flowing into the 
outside. Even if the amount of solder changes by this, it becomes possible that a reliable 
connection is done. 

[0055] When the IC package that a hemisphere bump was actually formed in many individuals 
was connected with the printed circuit board and each hemisphere bump and the state of the union 
with the pad for soldering of the printed circuit board were observed by the X-ray apparatus, due to 
the action of self alignment, hemisphere bump and for soldering It confirmed solder pulled it with 
a position with the pad aligning to part with the pad and the hemisphere bump, and it connected 
securely. 



[0056] A figure 24 and a figure 25 show the state of the connection when a position deviation 
has a hemisphere bump and a wiring pattern. A figure 25 shows the case of the IC package which 
has the bump of Taira form as a comparison. The imprudence that solder 76 protrudes even to the 
outside of the pad 78 for soldering and that a mounting circuit board side approaches the end face 
of the bump and which is electric with the pad 78 which adjoins it in the space when a pad 78 for 
soldering and a bump have a position deviation in case of the IC package which has the bump of 
Taira form as shown in the figure 25 It is easy to bring about. Because it is away, solder 76 is 
prevented from flowing into the outside of the pad 76 for soldering, and electric imprudence can be 
prevented to this by this as shown in the figure 24 in case of a hemisphere bump as for the 
appearance of the bump and the mounting circuit board side. Like this, when a hemisphere bump is 
used, electric imprudence between the patterns is prevented, and a suitable connection can be done, 
and it becomes possible that a contact button is formed in the high density, and it becomes possible 
that it copes with multiple pins suitably. 

[ 0057 ] 

[ the effect of the invention ] The IC package which affects this invention can prevent it from 
lacking sometimes a bump from the above-mentioned circuit board and a bump being formed as 
for unity at the time of the handling of the IC package, and a mounting circuit board is made to 
mount it securely by a bump's being formed by a hemisphere form again as having it. It can be 
provided as a product which a thing is made in. And, it is made to unify a bump with the circuit 
board securely, and it can be formed because the bump of the hemisphere form is formed by filling 
it with paste in the hole for through hole formation that according to the production method of the 
IC package which affects this invention, it was set up in the circuit board as a contact button. And, 
it has the effect which can be formed as a bump to have fixed form as a contact button. 
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v\ M*^i6ot»^t±iL^-n^-xh^ffiffl-r 

[0016] *«WTM£fflf«*«»/^y^riiffl©^ 
%?z&<D<Dmfc2zic^y#wm*ffi%-tc'*-xv 

*S*l5tt"fiz: J E-©S*^y^f>fttt«fcoTllS-e#5 

^-x h t LxmrmBM'&.^t^-T, h*mm 

[0 0 17] *%B^JC^§ I C/W^-^©«jeWffifc 

J: tuf , S^fc^it tc X ;b- *-;Wg«ffl ©?L t ^- x 
h^^LT/^y^^T-S^e., fi£*©«k5*S'J#: 

D WR. t -Wet % y % . * > TWSfifr 5 ^ 

Ts fl£#©<fc3tci c^yxVy^^v^i^lg^iht 
40 fe«(c/Ny ^#-;V*Sf^-r S 4: v»5 MJtlS* 5i» 

*<l»f?*o ctifcj;^T. ^aSfrSfi©tcjg^S^t<:1- 

[0 0 18] Sfc, S8H^tf¥#^y7fc LTJB* 

«ns^53)i»i^fc*»t*«scwja»©a4%j!!ijR«fc 

® t @{b L ^ 7 tc «t o IMS tiT v ^ 5> 

^©Hii:/<y^o^nfe9-r*cfc*i»±^ 

50 [0 0 1 9] *^t£i^5 I Crtv*~?<DWmnt 
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scn^i:xw t *a^**fe & <Dt>wmx*& 

So Sfc, ^X^y^gfeCfrfr^c-fev^-y^Ste 

^ffifflfscfcfeRiii-e**. sfe, ^tis i c 

CD I C^y7£Jg«tTSv/l/^>y72^:/©S«K:*t 

SS^tCO^TfeJlfflTf So 
[0 0 2 0] 

fctraf s D 

(^SS^J 1)01 ~0 6 «#f»iHfc&.5 I 

xh*fiefflbT*36«g/<>^«»«T*«iT**. mm 

14^- X F LTli, fefcfctf, CLX-2 0 4 (*A 
5«ftffrK) , MDP-800, 900 (=#jgjEEfb¥ 

[0 0 2 1]© 0 1 tt» ST, (Saffilcislfg l 2«B 

$ffl©?Ll 4*}gjSLfe«»fe^ , r. ?L1 4t±gfil 0 
(c^^S/^y7"0¥ffiIBS{c^fe-ti:Tm^ffMfSo 

ifaisE> — o©?Li 4o^f 0 

[0 0 2 2] © #ic, x;l/-*-;l/46ottcJ;D, 7L 
l 4©rt®Efc:i&o*El 6£^:tfX/t/-#-/H 5£ 
fcfcfefc, M£l 2*1Bti:Ao*Sl 6£ffM 
3"S (02) o ctDHb-D^mi 6&S«l OOiigCl 
jjJTf SSEHg/^-y^ Sffil 0OTiB»c}Brt-r*/O 
7fc£«&Wfc:*iI£-e*fcii>©fc©T?&S,, 

[0 0 2 3]® Sfil 0©^y?*JlMffiEfrffi 

x-yf^IU &*©x;W-jfr-/M 5©{£§{c£- 
fc^f? > K 1 8 Itfcmt So 7>F18 

tjg*r« (03) o 

[0 0 2 4]® #fc x X/l/-*-/l/ 1 5©T*SSPfr5 
iftt^-XF 2 LtUf «t5fcLTSfil 

0O_h73^CX;l/-^-;l/ 1 5 rtfcSMBtt^-x F 2 0 
fcftWT -So 0 4 fiX/b-*-;l/ 1 5 rttumtt^-X 
b 2 O^fmLfc^m^to X;l/-*-/H 5©T*S 

©ffffl fcJ: oT7>F 1 BOTHIfc^^K^ffl-rSo 
Wft^-X F 2 0*^S«tfe«, to^LT#*14^- 
Xh 2 0^Hft$4±s Sfil 0©Tffifc¥«aP2 0 a* 
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[0 0 2 5] © 1 5©±g|$©if 

«4<-XF 2 0©4Kffi*5ffiJLT¥fflfkf 5o 
WBffl#o£*«U #*14^-Xh 2 0©*«W2 0 
a ©ft®* * tfgffi 1 0 ±ffi©#«tt^-X h 2 0 ©B 

(05) o 

[0 0 2 6] © #:lC, ££l 0©±ffi{C^t?>nfc# 

m^-rso cwaotasi o©±ffitcse^^-^ 

10 2 4«?tl, BB^^-^2 4 tS^l 0"FiB©>< 

[0 0 2 7] © H6tt±fElS8L ^V^fcElfi^* 
->2 4©^ffi(C- -y^;FA6-p£, #i6o£^§©{£^46 
of 2 6*»»tfc«»*iS-ro I C^V-Jr-^ttC© 

[0 0 2 8] *£ft0l© I C/^'^-v , (ifS*(0Ay^ 

1 5 fc Wtt^-x F 2 0 fcTSMLTJBj* L/c 

20 n3jftWS«ft*fcSo OTTOi WI4^-X F 2 0 © 
¥S&aS2 0 a©flffi£«»o£S2 2£gttfctf, £© 

tctettSMy^ttttt^ffSc:^, x;l/-*-;M 5* 

fflfcWf So 

[0 0 2 9] ^ffiMT&^F 1 8*¥S»2 0 ait) 
tTcStcffMLX ffli6-ptM2 2*V^7 p ©Sg|5fiH 
T?ga»B«fc:ft« «fc 5 Lfco c © <fc ? KS2gJg«fc t 

rc^*«»/o^©ffigfiic^a-e»* 0 »*, 0 1 0 

30 tt/^>y©Sfc9>F 1 &<D&%filV'(X£L-CW7 

[0 0 3 0] ±IB^SSMT{4*»«ii)^t%aLTffl4{> 

Wot, ^i!»otfO«l<0i#Ji>ot«ffiffltS 
etfeRjtgTSD. $fc, |SI-*feH:Sa©4&otS* 

[0 0 3 1] _hfS^*0>JTttx;l/-^-;H 5t 
^•TS^-X F i: LTWfttt^-X h^ffiffl Lfc^ 

40 -XF*HfflLTfe«fcV\ <:o^h«tlfltS«^ 

^yyic«ii6o*s*jg*r*iBfc:, mmmm^taL 

■^TV^-X h©ttK*PJffl LT$-fMafi?ffli6o * * 
14^-X F^oTfeiffeof jl^^LtC < l^^o 

50 i6ot, tSi6ot§©»«ISi6ot*W?t, 
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[0 0 3 2] B7tt3«l 0fC^«/^y3 0^fiK 
L/c I C/W^-^©ffliJB?TffiH, H8tij£®H£^fo 
H^Wi^+tfri-^^^^o^p^, Sffil 0OT 

Jgf£ft3 2©J9Hfc¥^Oy3 0«LTV^„ 
[0 0 3 3] Hl9{i^^Ay^3 OfcJMLfc I C/^ 

«t»LT^r*«^-)RWe»So confess 

wxm®. l rcss%ffiffl * § t. ±iB*ji^j n« k 

g$£fcx;l/-*-/l/£^:tf\ x;l/-*-;l/fcaS«tt^- 

X h 2 0 £?t« LT«^>"/ 3 0 fcfcrtf * C i: 
[0 0 3 4] F«3BE*!/<*-y3 5fc I Cf-y734fc 

m*M?i*mmK<D&mict>xj\'-*-ji<*mv. mm 
[0035] crnmrn z ) ±fEi»T-&jSBtt^-x 

b^LTte, /^7^A, SP£%*IAL/c^-Xh;>)M$ 

1 l~il 4t L^otlit5 0 

[0 0 3 6] <D £?\ MffifcfflfB^tta^JSLfeSS 

£»f (BID. 

© ^ fifii OfcPoiBxy^>^*fliU St£l 0 
o-^©ffi{c6B*|/^-y 4 ORtfftWOffifcv^F 4 
2^M1"5 (Ell 2) o 

® ^{c, mimPM%«f a L^-rv^ii^-x h 4 4 * 
fflv\ mmmi tmmttmc^x, stsi oicmi 

fe^;U-*-;Wg*fflO?LK«HB^-x h 4 4 fcTBBl, 
T7VK4 2flHfc*«»4 4 a&JgfigfS (01 3) „ 
[0 0 3 7]® ftt*f*»&-3£*«!iU ¥$g|5 

4 4 a, m&' < lf->4 0<Dftfflcmtbr>tm4 6*m 
#3 (H 1 4) 0 Wfl^-X h 4 4 ««tW»SH«6r3** 

^4 O»»{C©*atRWtcft|«»»§*fliltT0©«fc5 
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© Mc, M$>r>%M4 6 0^-StC^-y^-;l/i6of , £ 
»o*f|Ofiai«>o**SSLT»iH4:'r*. 
[0 0 3 8] *^fifi0i|T*(i^*^**fHlL^-rv^IS 

^-X4 4%i$.mtz>z:£ic&~DxmnMmisb-D%ic& 

*)1&micmib-D%Jg4 6£^t5£i:tf*e£3„ £<Dt§ 
[0 0 3 9] ##iffi0y<DJ§£fci:^fl60!l 1 £im%K)s IE 

[0040] (iissea 3 ) ±E#*»«n»ttv^mt»a 
*'£®LxmB.?ttmxibz> 0 hi 5~hi 8K*n 

[0 0 4 1]® ffiffifcSHg 1 2«tMLfc 

&K1 0icx;l/-*-;W£j£ffl<O?Ll 4£flMU n-ffi 

8^fig-T5 (HI 5) o 

© ^(C, ?L 1 4 fcStfBtt^-X h 2 0^^«b, 
g|52 0 a*^fi8-r5 (HI 6) o 
30 ® i(g»of*iLTW2 0a(0affit 

MIS 1 2 <D^SJC»6o til 2 2 £^#3 (H 1 7 ) o 
© SSI oo±B5oAo#l*friixyf-y^ 

gai/^->4 ozBmtz (hi 8) „ 

[0 0 4 2] c 9 LT\ X;l/-*-;Ui6ot*a*-fte: 
I C ^ >y V- - fe SS fc ¥3» ^ S tlT 

jSsto-e&So ¥»^yi:sigi ooiiffioBa^ 
/^->4 o t«x;i/-*-;l/ 1 5 co?i«tt^-x h 2 

40 [0 0 4 3] (^SfiM 4 ) X;l/-*-;l/46o L 

® mmmm#>-?z*MLx^y7&£Tj&m^ 
50 tsb^-^o 
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[0044] ^nffifflTimmmmibiz zmLtz 

X;l/-*-;l>©®im£f#SC£#-e#S 0 ate, cn 
SUffiM 3 , 4 fc «fc *»£ttX;l'-*-/l'fc*HI L/c# 

tgi!2ftStf, W«tt^-X HiX/lr-*-;H6of 

[0045] (a^wj 5 ) >\y ¥mmm%mm i 8i<- 
»fs 0 

[0 0 4 6] Hi 9te*^M©:tfi*fc:J:oTf#5nfc 
I Crty*r-i?<Dmi&*Bto I C^>y5r-^«X;l/- 
*-;l/rtfc»«ttte<fctf/N>^#^tt*frr*i»*14^ 
-X h 5 om&ktn, 'ty?(D¥®®5 0 atf&^£ 

[0 0 4 7] *te, £©^M©7j7£fC£oT{t/?rfS 

W$Kli/$y~f&£. K> fe^:l©7> F l 8AMSft 
y/l/ftrat, £&ot^©&^#>^t£SilLT i £>J:i/\ 

[0048] (mtM 6 ) /n> ?mmm%mm&^- 

y FteitfKSg/^-y^ffM-f S D 

© ^mte^OV^^tttftt^W^SWtt^ 

-x h£t9fex;i>-*-;^JSffl©?Lfcft*U 

[0 0 4 9] 02 OfC^^IICD^ffitioTfi^nfc 

^ttxyU-fc-zl/teSMtt^-x h 5 0#%«?ftTg 
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So *3fe*WO*SfcJ:-3Tff5ti* I C^-y^-v^i 

m t <t o r^st s c t an? t s . 
[0050] mmm 1 ) -tfE&^sfiflj-ettx^-*- 

[0 0 5 1 ] 02 1 tt&fc£tt®S#fc»*tt'*-X F 
6 O^ffifflLT^bfc I C/W^-^fcV+r-tf-F 

<D^m/^^6 OatI C^y73 4©&«7t©Tffi 
{cSltfc-9"-x';Vt:7 6 2^^-TSo +)--v;HfT 6 2 
tt±e#*MS«iTfWWbfefcra*k:, ftfWS?*: LT© 

^y^ffM t ^uata^-e^T * o 
20 &tm : mf$.m<DX)i-*-)i<Dmc i cf- 

Ttef , dtie>©x;I/-*-;McgS14^-x F 6 0£ 
^Lt^yyMt^o SSl 0©±B%2" 

<* 0 foil LTigic^JTM-T S C i: J; D , I C^y7" 
3 4 ©JffKSfctf- v;l/tT7 6 2 ©±4SS^Bt±i?^S 
C tifiXZ, I Cf7 73 4^+f-V;HT7 6 2i:i;^ 

[0052] 02 IT? 64 tiV+f-#- F©*S*|jf , 6 

30 1, 7 2t±V+P-^-F©^#lT-SSo I 

o atmmm^y F6 6^^^ 

-9--v;H£7 6 2^vif-^-K©ii^®7 2t 
- F^«TO<:^^ns i: i: fet, -9"-v;Hf 7 6 2 

So **ss0>j©i c/<v-5r— s^fcaattfe*— v;i/ere 

40 T^Stt^M^? mfcV- v;U e 7 t,«|«T * S J^T? 
^^46T#^a7aaT'SSo 
[0 0 5 3] ate, ±IB^i:tiBiJ©7tj4i: LT, 
t V- if 7 SSiJiSTjefig-r S c fe fe * S 

^t6T*ss 0 -rafr-ts, ^ssni-rsKoyu^uy 

«ffl^T+)--v;Hd-7^ffMLTte$, ^IST'±I273 
KleHfc Stt S tT 7 i: SOWf? S / < y 

7B^©MH^^-r 1 1 iwi c to t ttise ai/\ 

50 [0 0 5 4] 02 2^12 3ti^^Ay^WT 
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4<D&ffifcfflfrc/\>ittiHfm'*v FTSSo 02 2fi 
A^7 6©fttf4>%b^H^ 02 3fi^y^7 6 

Wtmrty K7 8fcMS»U *©S88Wft©JSHK:*r: 
frt>;\y?7 6*^lt .fc-SSfu Ayjf7 6 tfftftlfcffi 

[0055] mmc^wm^yf^w.mBWi.Lrc i c 
©ft ffl cfc r / < > :/ t /\ y ?m v H © 

mmnc^ym^^^tixmmKm^ttix^ 

[0 0 5 6] 0 2 4& < £a : 0 2 5 lt¥&f&W7 t&B 

©«^*^-r 0 02 5fc^-r«fc5tc^©/^^wr 
& i c/<-y^oi^8, ^y^iWffl^y F 7 8 

^y^wrn-rst/Ny^tffl/^y f 7 sown 

ffi^JgifiLTR&TS/V F7 8 OMT««WJS» 

ti0 2 4 fcjjvr j: ? ic/^yo^BS tmmwm t im 

tiT^Zfrt>'\y#mfRl>^y F7 6<DftMlc^y?7 

6 ^«jnm § c t fcB&ifc t , c ntc «fc o t*mw$§*&£ 
mLrz%£&w-ym<Dm%m®mm±LT!m% 

t mm trs-D TffMic&V yitic ttjsST § c i: WTM 
[0 0 5 7] 

[f§SJ§©$&*] #8lJ!»zHS5 I C/<-y5r-5>tt, J:3L 
t> I C/^y^-^cDMyFUy^Bf^^y^^Sbfc 

5 I C^yy-5>©«Jfi#i6fcJ:tU& JHSfcRtJfeT, 
4/-*-/l/^$ffi©?Lrtfc^-* h£ft#f 3 c fcfc* 
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[0ffi©^m^i^B^] 

[01] i zf^j"r-i/<omB.-nm<o%mm^^x, 

0T*fe-S o 

[0 2 ] **S6bfettlB©»fffiH"T?* 

-So 

[03] Sfifc9>F*J&«bfett«©Wi8HT?**. 
[0 4 ] x;l/-*-;Hc»«tt^-X h ttimLtivm 
©Erffi0T*&3„ 
10 [0 5] /oy*J:tfif)r3*«fe:«B*o**JSLfett 
^©»fffi0T*aS o 

[06] E*/<*-:/*JB]«U fii»&o£*JfcLfctt 

mvmffimx&Zo 

[07] I C/^*-S*DflWfiBHT?S*. 

[08] i c/^ytr—wmmmx&Zo 

[09] IC^yir-^ICf7 7£« ffi b fctflg© 

mmmx&Zo 

[01 o] mm^yywmmm\ikK?mmmx%> 

20 [011] I C/^y^-^©gij§73&©£2§!i&fflfc:fc 
i/>T, x;l/-*-;H6ot^S6L7c^S©®fffi0TS 

[01 2] fflffixyf-^fcJ^TEttrt*-^*^ 

[01 3] ^yf^mbtcimnmmmxh^o 

[014] /*:/7&ffi*J:tf»o*llc*iwl!i»&o* 

[015] I C/<y^-^©«Bt^rj*©»4*«ffiIfc* 

30 [01 6] LfciflK©»ffiHT*»<5. 
[01 7] «J6-3tM*»*tfett«©»fffiH"e**. 

[018] ia^^->^jfML/cmi©»fffi0T-fe 

-So 

[019] i c^v^-vvmffiimvms'mmxn 

5*13 I C/^-y!r-'>*©if®0T'fe5o 
[020] I C / < -y 5>©«JB£ffi ©» 7 

6>tt5 I C^y^-^©$rffi0T&3o 
[02 1] I C^y^-v^V-tf-tf- FfcJffKLfctt 

m%w.tmmmx*ib%o 
40 [02 2] ^mm^yftmm^-yt(omm<om : ? 

[02 3] ^JB/^^^BUK^-yfcoaBH©*? 

[024] ^tm^yftmm^^-ymm-rnbx 

[02 5] ¥^^y^<l:BSIi^^-yi:AHuBf s tiLT 

i o s« 

50 l 4 x;l/-*-;l/®^cffl©?L 
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